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Opening closed pores
 
closed mitosis may be less
closed than was thought, based
on results from Colin De Souza,
Stephen Osmani, and colleagues (The
Ohio State University, Columbus, OH).
The authors find that a fungus opens
nuclear pores during mitosis to permit
diffusion into and out of the nucleus.
Simple organisms may thus be viable
model systems for the study of nuclear
changes during mammalian mitosis.
As the nuclear envelope is not broken
down during a closed mitosis, the cell
must regulate the nuclear entry of mitotic
kinases and tubulin. This was assumed
to occur through cell cycle regulated
alterations of specific transport path-
ways. “I, and probably most everyone,”
says Osmani, “almost took for granted
that subtle changes in the transport prop-
erties of the pore alter import pathways
slightly. Probably in [budding yeast] this
is the case. But no one thought it could
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Dynamin in ﬁssion and fusion
 
he same GTPase that tears membranes apart is needed to put them back
together, based on results from Christopher Peters, Andreas Mayer, and
colleagues (Université de Lausanne, Switzerland). The dual regulation may
ensure that only one of the two competing processes goes on at any one time.
The Swiss group finds that yeast cells lacking the dynamin homologue
Vps1p resemble both fission and fusion mutants. The effects were seen in the
morphology of the vacuoles, where Vps1p was localized. Some cells had a
single enlarged vacuole, whereas others had many small vacuolar fragments.
The two phenotypes were seen because Vps1p functions in both
pathways. As expected given dynamin’s known fission activity, vacuole
T
Without dynamin, yeast vacuoles have both fission 
and fusion failures.
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fragmentation in response to salt stress was disrupted in the mutant. But vacuole fusion reactions
also required Vps1p, which was found to interact with the Vam3p t-SNARE.
Vps1p recruited the t-SNARE into large membrane complexes containing multiple copies of both
proteins. This organization favors fragmentation, since dynamin polymers are the fission-active form. At
the same time, fusion was inhibited until Vps1p was released from the vacuole membrane, suggesting
that the Vps1p-bound t-SNARE is inactive. The release of Vps1p was controlled by the t-SNARE and its
ATPase chaperone, NSF. How NSF is regulated to support or limit fission remains to be addressed.
The linking of dynamin with the fusion machinery may prevent repeated futile cycles of fission
and fusion. “Intuitively, [this counter-regulation] makes sense,” says Mayer. “When a vesicle is
pinched off, SNAREs must be incorporated to make it fusogenic for future reactions. So why are they
not active while pinching is going on
 
?
 
” Silencing the t-SNAREs at the site of fission by dynamin’s
intervention is one way to solve this problem.
As 
 
vps1
 
 mutants were deficient in vacuole fusion, dynamin must also somehow promote fusion,
perhaps by organizing cooperative t-SNARE complexes. Dynamin release from the vacuole might also
induce necessary conformational changes in the t-SNARE. 
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be completely open to allow diffusion.”
But diffusion is just what his group
noted during 
 
Aspergillus
 
 mitosis. The
nuclear pores of this fungus were opened
by the dispersal of FG-repeat containing
nucleoporins (FG-Nups), which normally
form the diffusive barrier to the nucleus.
Core structural proteins, however, were
retained at the pore.
The dispersal of FG-Nups was ac-
companied by their phosphorylation and
required the mitotic kinases NIMA and
Cdk1. NIMA moved to the nuclear periph-
ery at mitosis and may alter FG–Nup
interactions via direct phosphorylation.
Many proteins that are restricted to
the nucleus or cytoplasm during inter-
phase were found in both compartments
during mitosis, including RanGAP. The
likely resulting loss of the RanGTP gra-
dient is expected to impair regulated
transport further. Since the gradient must
be rebuilt to reestablish active transport
after mitosis, Osmani speculates that the
nuclear envelope may break down tran-
siently and reform around the daughter
masses of DNA, where the RanGEF is
concentrated. No one has seen such an
event as yet, as the envelope is difficult to
visualize by this stage of division. 
 
Reference: De Souza, C.P.C., et al. 2004.
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An FG–Nup (green) is at the nucleus during 
interphase (i) but is dispersed at prophase (p) 
and telophase (t).
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